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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN#92 plenary meeting, a work item for Rel.17 NBIoT/eMTC support for NTN was approved. One of the objectives is to specify the following enhancements to NBIoT/eMTC on NTN:
Specify the following IoT NTN specific timing relationships enhancements according to Section 8 in TR 36.763:
-	Timing relationships for NB-IoT / eMTC: as listed in Section 6.6.3 in TR 36.763 
-	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
-	Signalling aspects in UE-specific TA maintenance and reporting, techniques to reduce the signalling load and determination of the UE-specific TA.

The following agreements on timing relationship for IoT NTN were achieved:

Agreement:
In IoT NTN, for a random access procedure initiated by a N/MPDCCH order, the UE shall delay the transmission of the random access preamble by Koffset as compared to the current specification.

Agreement:
For IoT NTN, with respect to the granularity, configuration, indication and update of K_Offset, the mechanisms concluded in NR-NTN shall be taken as baseline.

Agreement:
For eMTC in IoT NTN, if the UE determines that a preamble retransmission is necessary, the choice of a suitable preamble retransmission subframe shall be delayed by Koffset as compared to current specifications.

Agreement:
For NB-IoT, if the UE has initiated an NPUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the NPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

Agreement:
For eMTC, if the UE has initiated an PUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the MPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

Agreement:
Support PUR at least for GEO-based IoT NTN in Rel-17
FFS: for NGSO-based IoT NTN.

Agreement:
NPDCCH monitoring restrictions have been identified for further checking to see if changes for NB-IoT need to be made for the following cases:
· case 1: MTBG NPUSCH
· case 2: 2 NPUSCH HARQ processes scheduled
· case 3: long single NPUSCH when MTBG or 2HARQ configured
· case 4: single NPUSCH scheduled by DCI format N0 or RAR
· case 5: NPUSCH format 2 in response to DCI format N1
· case 6: NPRACH in response to PDCCH order
· case 7: NPUSCH with same HARQ process when 2 HARQ configured
· case 8: subframes after NPUSCH processing
· case 9: subframes after NPUSCH carrying Msg3
· case 10: NPRACH for SR for long NPRACH transmissions
· case 11: NPRACH for SR for short NPRACH transmissions
· FFS: the changes in each case
· FFS: additional cases

In this contribution, detailed considerations of potential NBIoT/eMTC enhancement for NTN, especially timing relationship enhancement are presented.

[bookmark: _Ref80215195][bookmark: _Toc85568929]Discussion
PUSCH using PUR
For LEO scenarios, PUR may be feasible during the period when UE has valid information about satellite ephemeris, GNSS, and common TA parameters in RRC_IDLE, and TA information (validity) is controlled by corresponding configured timers, if companies have some concerns about the fluctuation of TA in NGEO case, the network may configure a proper timer to confirm the validity during the PUR. SO we prefer to support PUSCH using PUR for NGSO.
Proposal 1: Support PUR for NGEO-based IoT NTN in Rel-17.
[bookmark: _Ref84837235][bookmark: _Toc85568933]NPDCCH Monitoring Restrictions
In TN, TA is typically a tiny proportion of the subframe duration, timing advance of UL transmissions rarely changes the scheduled subframe or slot of the UL transmission, so restrictions on NPDCCH monitoring just prior to the UL transmissions do not consider the TA in current specifications. However, in NTN, the TA can be tens of times the subframe duration and NPDCCH monitoring restricted should be reconsidered, especially for NBIoT and eMTC H-FDD.
Furthermore, in order to align the legacy specification, the NPDCCH monitoring duration should be based on downlink subframe index not uplink subframe index. Based on that we propose to update the [not] NPDCCH monitoring duration from subframe n+k to subframe n+k+Koffset  .
Proposal 2: NPDCCH monitoring duration should be based on downlink subframe index not uplink subframe index.
Proposal 3: NPDCCH monitoring duration should be updated from subframe n+k to subframe n+k+Koffset.
[bookmark: _Toc85568943]UE-specific TA Handling
For UE-specific TA reporting. There are several solutions discussed in last meeting. The contents of report can be a delay (e.g., UE specific TA, UE full TA, differential UE specific TA, differential full UE TA, etc) or UE location. We prefer the reporting based on delay not UE location due to UE security issue. UE may report UE full TA or UE specific TA in the first TA reporting during initial access, and differential UE full TA or UE specific TA to the initial TA for the subsequent TA reporting if any. For UE full TA and UE specific TA, our slight preference is UE-specific TA for the signal overhead consideration.
Proposal 4: The contents of the TA report is a delay (UE specific TA, UE full TA, differential UE specific TA, differential full UE TA, etc)
Proposal 5: UE may report UE full TA or UE specific TA in the first TA reporting during initial access, and differential UE full TA or UE specific TA to the initial TA for the subsequent TA reporting if any.

Conclusions
In this contribution, considerations of timing relationship enhancement for IoT NTN are provided. The following proposals are given.
Proposal 1: Support PUR for NGEO-based IoT NTN in Rel-17.
Proposal 2: NPDCCH monitoring duration should be based on downlink subframe index not uplink subframe index.
Proposal 3: NPDCCH monitoring duration should be updated from subframe n+k to subframe n+k+Koffset.
Proposal 4: The contents of the TA report is a delay (UE specific TA, UE full TA, differential UE specific TA, differential full UE TA, etc)
Proposal 5: UE may report UE full TA or UE specific TA in the first TA reporting during initial access, and differential UE full TA or UE specific TA to the initial TA for the subsequent TA reporting if any.
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